Role of CCK-A receptor for pancreatic function in mice: a study in CCK-A receptor knockout mice.
The cholecystokinin (CCK) family of peptides and receptors is present throughout the brain and gastrointestinal tract. The CCK receptors can be pharmacologically subdivided into two subtypes: CCK-A and CCK-B. CCK-A receptor is enriched in the pancreas of mice. To determine pancreatic functions in a CCK-A receptor deficient mouse mutant generated by gene targeting in embryonic stem cells. The targeting vector contained lacZ and neo insertions in exon 2. To examine exocrine functions, amylase release from the dispersed acini in vitro was examined. In the in vivo study, the mixture of bile-pancreatic juice was collected, and amylase, bicarbonate, and bile acid outputs were determined after the administration of various stimulants. The cystic duct of the gallbladder and the pylorus were ligated to exclude the involvement of gallbladder contraction and gastric acid. Pancreatic enzyme content was measured, and histologic examinations by HE and lacZ staining were conducted. To examine endocrine functions, oral glucose tolerance test (2 g/kg) was determined. The body weight, pancreatic wet weight, and enzyme content in the pancreas were similar among the three genotypes. Amylase release in vivo and in vitro and bicarbonate secretion in vivo were not stimulated by CCK-8 in CCK-AR (-/-) mice, whereas the responses to other stimulants were substantial in (-/-) mice. Administration of secretin did not increase bicarbonate secretion regardless of genotype. A normal glucose tolerance was observed in (-/-) mice. Acinar cells, islets, and duct cells were stained by lacZ, and HE staining revealed no pathologic findings. The CCK-A receptor is important for pancreatic exocrine secretion, but not essential for maintaining glucose concentration and pancreatic growth in mice.